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BROADBAND SOCKET CONNECTOR,
BROADBAND PLUG CONNECTOR, AND
SYSTEM THEREOF

TECHNICAL FIELD

The 1invention relates to a broadband socket connector, a
broadband plug connector, and a broadband connector sys-
tem especially comprising said socket connector and plug
connector.

BACKGROUND ART

Generally, in times of an increasing number of applica-
tions comprising electrical circuitry providing a multitude of
broadband signals, there 1s a growing need of a broadband
connector and a broadband connector system for connecting
a measurement device in an eflicient and error-insensitive
manner especially 1n order to verify the proper functionming
ol said applications.

DE 20 2012 001 645 U1 relates 1n general to a device for
contacting a circuit board. However, said device does not
provide a cost-etlective tolerance compensation for ensuring
an eflicient and error-insensitive broadband connection to
the circuit board.

Accordingly, there 1s a need to provide a broadband
connector, especially a broadband socket connector and a
broadband plug connector, and a broadband connector sys-
tem for contacting a circuit board in an efhicient and error-
insensitive manner with special respect to broadband sig-
nals, thereby cost-eflectively compensating tolerances
regarding the connectors.

SUMMARY OF THE INVENTION

According to a first aspect of the invention, a broadband
socket connector being connectable to a broadband plug
connector comprising a plug strip conductor element com-
prising a plug lateral dimension 1s provided. In this context,
said broadband socket connector comprises a socket strip
conductor element comprising a socket lateral dimension,
wherein the socket lateral dimension 1s greater or equal to
the plug lateral dimension. Advantageously, with the aid of
the geometry fulfilling said condition, tolerances can be
compensated 1n a cost-eflective manner.

According to a first preferred implementation form of the
first aspect, the socket lateral dimension 1s greater or equal
to 0.8 times the plug lateral dimension, preferably 1.1 times
the plug lateral dimension, more preferably 1.2 the plug
lateral dimension, most preferably 1.4 the plug lateral
dimension. Advantageously, error-insensitivity can further
be increased. Further advantageously, in this manner, 1t 1s
allowed for an overlap of the socket strip conductor element
and the plug strip conductor element especially to ensure an
clectrical connection.

According to a turther preferred implementation form of

the first aspect, the broadband socket connector comprises a
reception section mating with a dimension of the broadband
plug connector, wherein the reception section 1s configured
to releasable receive the plug strip conductor element.
Advantageously, the broadband plug connector can accu-
rately be guided with respect to the broadband socket
connector.
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According to a further preferred implementation form of 65

the first aspect, the reception section of the broadband socket
connector 1s surrounded by an intake body forming a stopper
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for the broadband plug connector. Advantageously, the
broadband plug connector can be positioned easily.

According to a further preferred implementation form of
the first aspect, the broadband socket connector 1s formed
clamp-like and configured to clamp the broadband plug
connector. Advantageously, a proper electrical connection
can be ensured especially by pressing the socket strip
conductor element against the plug strip conductor element.

According to a further preferred implementation form of
the first aspect, the broadband socket connector comprises at
least one additional conductor element configured to form a
microstrip arrangement or a coplanar arrangement. Advan-
tageously, accuracy can be increased.

According to a second aspect of the mvention, a broad-
band plug connector being connectable to a broadband
socket connector comprising a socket strip conductor ele-
ment comprising a socket lateral dimension 1s provided. In
this context, the broadband plug connector comprises a plug
strip conductor element comprising a plug lateral dimension,
wherein the socket lateral dimension 1s greater or equal to
the socket lateral dimension. Advantageously, with the aid of
the geometry fulfilling said condition, tolerances can be
compensated 1n a cost-eflective manner.

According to a first preferred implementation form of the
second aspect, the socket lateral dimension i1s greater or
equal to 0.8 times the plug lateral dimension, preferably 1.1
times the plug lateral dimension, more preferably 1.2 the
plug lateral dimension, most preferably 1.4 the plug lateral
dimension. Advantageously, error-insensitivity can further
be 1ncreased. Further advantageously, 1n this manner, 1t 1s
allowed for an overlap of the socket strip conductor element
and the plug strip conductor element especially to ensure an
clectrical connection.

According to a further preferred implementation form of
the second aspect, the broadband plug connector comprises
a tlexible or bendable printed circuit board. Advantageously,
the broadband plug connector allows for contacting terminal
pads or other points of contact being hard-to-reach.

According to a further preferred implementation form of
the second aspect, the broadband plug connector comprises
at least one solder port electrically connected with the plug
strip conductor element. Advantageously, this allows for
connecting a device under test.

According to a third aspect of the invention, a broadband
connector system 1s provided. Said broadband connector
system comprises a broadband socket connector comprising
a socket strip conductor element comprising a socket lateral
dimension, and a broadband plug connector comprising a
plug strip conductor element comprising a plug lateral
dimension. In this context, the broadband socket connector
1s connectable to the broadband plug connector, wherein the
socket lateral dimension 1s greater or equal to the plug lateral
dimension. Advantageously, with the aid of the geometry
tulfilling said condition, tolerances can be compensated 1n a
cost-eflective manner.

According to a first preferred implementation form of the
third aspect, the socket lateral dimension 1s greater or equal
to 0.8 times the plug lateral dimension, preferably 1.1 times
the plug lateral dimension, more preferably 1.2 the plug
lateral dimension, most preferably 1.4 the plug lateral
dimension. Advantageously, error-insensitivity can further
be 1ncreased. Further advantageously, 1n this manner, 1t 1s
allowed for an overlap of the socket strip conductor element
and the plug strip conductor element especially to ensure an
clectrical connection.

According to a further preferred implementation form of
the third aspect, the broadband socket connector comprises
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a reception section mating with a dimension of the broad-
band plug connector, wherein the reception section 1s con-
figured to releasable receive the plug strip conductor ele-
ment. Advantageously, the broadband plug connector can
accurately be guided with respect to the broadband socket
connector.

According to a turther preferred implementation form of
the third aspect, the reception section of the broadband
socket connector 1s surrounded by an 1ntake body forming a
stopper for the broadband plug connector. Advantageously,
the broadband plug connector can be positioned easily.

According to a further preferred implementation form of
the third aspect, the broadband socket connector 1s formed
clamp-like and configured to clamp the broadband plug
connector. Advantageously, a proper electrical connection
can be ensured especially by pressing the socket strip
conductor element against the plug strip conductor element.

According to a further preferred implementation form of
the third aspect, the broadband socket connector comprises
at least one additional conductor element configured to form
a microstrip arrangement or a coplanar arrangement. Advan-
tageously, accuracy can be increased.

According to a further preferred implementation form of
the third aspect, the broadband plug connector comprises a
flexible or bendable printed circuit board. Advantageously,
the broadband plug connector allows for contacting terminal
pads or other points of contact being hard-to-reach.

According to a further preferred implementation form of
the third aspect, the broadband plug connector comprises at
least one solder port electrically connected with the plug
strip conductor element. Advantageously, this allows for
connecting a device under test.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention are now further
explained with respect to the drawings by way of example
only, and not for limitation. In the drawings:

FIG. 1 shows a three-dimensional view of an exemplary
embodiment of the third aspect of the invention;

FIG. 2A shows an 1nside view of the exemplary embodi-
ment of FIG. 1;

FIG. 2B shows a further view of the exemplary embodi-
ment of FIG. 1;

FIG. 3A shows a side section view of the exemplary
embodiment of FIG. 1 with released plug connector;

FIG. 3B shows a side section view of the exemplary
embodiment of FIG. 1 with released plug connector;

FIG. 4 shows a three-dimensional section view of the
exemplary embodiment of FIG. 1 with conductor elements
of the socket connector;

FIG. 5 shows an exemplary embodiment of contacting of
the conductor elements of the socket and the plug connector;
and

FIG. 6 shows an alternative exemplary embodiment of
contacting of the conductor elements of the socket and the
plug connector.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

Firstly, FIG. 1 illustrates a three-dimensional view of an
exemplary embodiment of a broadband connector system 10
according to the third aspect of the mvention. Said broad-
band connector system 10 especially comprises a broadband
socket connector 11 according to the first aspect of the
invention, and a broadband plug connector 13 according to
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the second aspect of the mvention. The area of the broad-
band socket connector 11, which receives the broadband
plug connector 13, 1s the reception section 21.

Whereas the broadband socket connector 11 comprises at
least one radio frequency cable, exemplanly two radio
frequency cables, preferably in the form of at least one
coaxial cable, the broadband plug connector 13 comprises a
contacting area 16 configured to be connected with a device
under test. The intake body 22 1s a type of housing of the
broadband socket connector 11.

For instance, as 1t can be seen from FIG. 1, said contacting,
area 16 of the broadband plug connector 13 comprises at
least one port, exemplarily two ports, for connecting ground
(GND), at least one port, exemplarily one port, for connect-
ing a positive signal (+), and at least one port, exemplarily
one port, for connecting a negative signal (). Said positive
signal (+) and negative signal (-) may preferably be signal
portions of a differential signal. The port for connecting the
positive signal (+) or the port connecting the negative signal
(-) of the broadband plug connector 13 can be considered as
a solder port 25.

Furthermore, also with respect to the broadband plug
connector 13, said plug connector 13 comprises two stop-
ping areas 19a, 195 being configured to stop the broadband
plug connector 13 at the correct position with respect to the
broadband socket connector 11. Portions of the broadband
socket connector 11, which correspond to the stopping areas
19a, 195 of the broadband plug connector 13, include the
stopper 23. In this context, 1t 1s noted that the broadband
plug connector 13 1s especially embodied as a disposable tip
board.

Now, with respect to the broadband socket connector 11,
FIG. 2A depicts an 1nside view thereol. As it can be seen, the
broadband socket connector 11 comprises at least one spring
clement, exemplarily two spring elements 17a, 175.

With the aid of these spring elements 17aq, 17b, the
broadband socket connector 11 1s formed clamp-like and
configured to clamp the broadband plug connector 13.

In this context, FIG. 3A illustrates that compressing the
spring elements of the broadband socket connector 11 leads
to a release of the broadband plug connector 13, whereas, 1n
accordance with FIG. 3B, not manually compressing the
spring elements leads to a fixation of the broadband plug
connector 13.

In addition to this, according to FIG. 2B depicting a
further view of the inventive broadband connector system
11, it can be seen that the broadband plug connector 13
comprises at least one plug strip conductor element, exem-
planily two plug strip conductor elements 14a, 14b5. For
instance, conductor element 14a can be referenced as one
plug strip conductor element; and conductor element 1456
can be referenced as an additional conductor element 24.

In an analogous manner, as 1t can be seen from FIG. 4, the
broadband socket connector 11 comprises at least one socket
strip conductor element, exemplanly two socket strip con-
ductor elements 12a, 125. Additionally, FIG. 4 also depicts
some ground planes (GND).

Moreover, FIG. 5 exemplanly shows contacting of said
strip conductor elements 12a, 126, 14a, 145 of the broad-
band socket connector 11 and the broadband plug connector
13. In this exemplary case, all ground planes (GND) are
depicted as hatched areas. Said ground planes additionally
comprise vias, two of which are exemplarily marked with
reference signs 18a, 18bH, for contacting ground on the
opposite side of the respective board of the broadband
socket connector 11 or the broadband plug connector 13,
respectively.
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As 1t can further be seen from FIG. 5, each of the socket
strip conductor elements 12a, 126 of the broadband socket
connector 11 comprises a socket lateral dimension W1,
whereas each of the plug strip conductor elements 14, 145
of the broadband plug connector 13 comprises a plug lateral
dimension W2. In this context, the socket lateral dimension
W1 1s greater than the plug lateral dimension. Alternatively,
it 1s particularly advantageous i1 the socket lateral dimension
W1 1s greater or equal to the plug lateral dimension W2.

As a further alternative, the socket lateral dimension W1
may be greater or equal to 0.8 times the plug lateral
dimension W2, preferably 1.1 times the plug lateral dimen-
sion W2, more preferably 1.2 the plug lateral dimension W2,
most preferably 1.4 the plug lateral dimension W2.

Finally, FIG. 6 depicts an alternative exemplary embodi-
ment contacting of said strip conductor elements 12a, 125,
14a, 145 of the broadband socket connector 11 and the
broadband plug connector 13.

In this exemplary case, the above-mentioned advanta-
geous conditions with respect to the lateral dimension of the

socket strip conductor elements 12a, 125, and the plug strip
conductor elements 14a, 145 have been applied pairwise.

As 1t can be seen from FIG. 6, a first socket lateral
dimension W1 of a first socket strip conductor element 12a
of the broadband socket connector 11 1s greater or equal to,
exemplarily greater than, a first plug lateral dimension W2
of a first plug strip conductor element 14a of the broadband
plug connector 13.

As an alternative, the first socket lateral dimension W1
may be greater or equal to 0.8 times the first plug lateral
dimension W2, preferably 1.1 times the first plug lateral
dimension W2, more preferably 1.2 the first plug lateral
C
C

imension W2, most preferably 1.4 the first plug lateral
1mension W2.

By analogy with the explanations above, a second socket
lateral dimension W3 of a second socket strip conductor
clement 125 of the broadband socket connector 11 1s greater
or equal to, exemplarily greater than, a second plug lateral
dimension W4 of a second plug strip conductor element 1456
of the broadband plug connector 13.

Alternatively, as already mentioned above, the second
socket lateral dimension W3 may be greater or equal to 0.8
times the second plug lateral dimension W4, preferably 1.1
times the second plug lateral dimension W4, more prefer-
ably 1.2 the second plug lateral dimension W4, most pret-
erably 1.4 the second plug lateral dimension W4.

While various embodiments of the present invention have
been described above, 1t should be understood that they have
been presented by way of example only, and not limitation.
Numerous changes to the disclosed embodiments can be
made 1n accordance with the disclosure herein without
departing from the spirit or scope of the mvention. Thus, the
breadth and scope of the present invention should not be
limited by any of the above described embodiments. Rather,
the scope of the invention should be defined 1n accordance
with the following claims and their equivalents.

Although the mvention has been illustrated and described
with respect to one or more 1mplementations, equivalent
alterations and modifications will occur to others skilled 1n
the art upon the reading and understanding of this specifi-
cation and the annexed drawings. In addition, while a
particular feature of the invention may have been disclosed
with respect to only one of several implementations, such
feature may be combined with one or more other features of
the other implementations as may be desired and advanta-
geous for any given or particular application.
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What 1s claimed 1s:

1. A broadband socket connector being connectable to a
broadband plug connector comprising a plug strip conductor
clement comprising a plug lateral dimension,

wherein the broadband socket connector comprises a
socket strip conductor element comprising a socket
lateral dimension,

wherein the socket lateral dimension 1s greater or equal to
1.1 times the plug lateral dimension,

wherein the broadband socket connector comprises at
least one spring element, the at least one spring element
being configured to release the broadband plug con-
nector when compressed, and to fix the broadband plug
connector when not manually compressed,

wherein the broadband plug connector 1s configured as a
disposable tip board, and

wherein a connecting area of the broadband plug connec-
tor comprises at least one port for connecting a ground,
at least one port for a positive signal and at least one
port for a negative signal.

2. The broadband socket connector according to claim 1,

wherein the socket lateral dimension 1s greater or equal to
1.2 times the plug lateral dimension or 1.4 times the
plug lateral dimension.

3. The broadband socket connector according to claim 1,

wherein the broadband socket connector comprises a
reception section mating with a dimension of the broad-
band plug connector, wherein the reception section 1s
configured to releasable receive the plug strip conduc-
tor element.

4. The broadband socket connector according to claim 3,

wherein the reception section of the broadband socket
connector 1s surrounded by an intake body forming a
stopper for the broadband plug connector.

5. The broadband socket connector according to claim 1,

wherein the broadband socket connector 1s formed clamp-
like and configured to clamp the broadband plug con-
nector.

6. The broadband socket connector according to claim 1,

wherein the broadband socket connector comprises at
least one additional conductor element configured to
form a microstrip arrangement or a coplanar arrange-
ment.

7. A broadband plug connector being connectable to a

broadband socket connector comprising:

a socket strip conductor element comprising a socket
lateral dimension, wherein the broadband plug connec-
tor comprises a plug strip conductor element compris-
ing a plug lateral dimension,

wherein the socket lateral dimension 1s greater or equal to
1.1 times the plug lateral dimension,

wherein the broadband plug connector i1s fixed and
released with the aid of at least one spring element
comprised in the broadband socket connector, the at
least one spring element being configured to release the
broadband plug connector when compressed, and to fix
the broadband plug connector when not manually com-
pressed,

wherein the broadband plug connector 1s configured as a
disposable tip board, and

wherein a connecting area of the broadband plug connec-
tor comprises at least one port for connecting a ground,
at least one port for a positive signal and at least one
port for a negative signal.

8. The broadband plug connector according to claim 7,

wherein the socket lateral dimension 1s greater or equal to
1.2 times the plug lateral dimension or 1.4 times the
plug lateral dimension.
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9. The broadband plug connector according to claim 7,

wherein the broadband plug connector comprises a tlex-
ible or bendable printed circuit board.

10. The broadband plug connector according to claim 7,

wherein the broadband plug connector comprises the at
least one solder port electrically connected with the
plug strip conductor element.

11. A broadband connector system comprising:

a broadband socket connector comprising a socket strip
conductor element comprising a socket lateral dimen-
S101,

a broadband plug connector comprising a plug strip
conductor element comprising a plug lateral dimension,

wherein the broadband socket connector 1s connectable to
the broadband plug connector, wherein the socket lat-
eral dimension 1s greater or equal to 1.1 times the plug
lateral dimension,

wherein the broadband socket connector comprises at
least one spring element, the at least one spring element
being configured to release the broadband plug con-
nector when compressed, and to fix the broadband plug
connector when not manually compressed,

wherein the broadband plug connector 1s configured as a
disposable tip board, and

wherein a connecting area of the broadband plug connec-
tor comprises at least one port for connecting a ground,
at least one port for a positive signal and at least one
port for a negative signal.

12. The broadband connector system according to claim

11,

wherein the socket lateral dimension 1s greater or equal to
1.2 times the plug lateral dimension or 1.4 times the
plug lateral dimension.
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13. The broadband connector system according to claim
11,
wherein the broadband socket connector comprises a
reception section mating with a dimension of the broad-
band plug connector, wherein the reception section 1s
configured to releasable receive the plug strip conduc-
tor element.
14. The broadband connector system according to claim
13,
wherein the reception section of the broadband socket
connector 1s surrounded by an intake body forming a
stopper for the broadband plug connector.
15. The broadband connector system according to claim
11,
wherein the broadband socket connector 1s formed clamp-
like and configured to clamp the broadband plug con-
nector.
16. The broadband connector system according to claim
11,
wherein the broadband socket connector comprises at
least one additional conductor element configured to
form a microstrip arrangement or a coplanar arrange-
ment.
17. The broadband connector system according to claim
11,
wherein the broadband plug connector comprises a flex-
ible or bendable printed circuit board.
18. The broadband connector system according to claim
11,
wherein the broadband plug connector comprises the at
least one solder port electrically connected with the
plug strip conductor element.
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